Inhibitory y-aminobutyric acidergic (GABAergic) neurons were identified in the dentate gyrus of seizure-sensitive (SS) and seizure-resistant (SR) gerbils by immunocytochemical localization of glutamic acid decarboxylase (GAD), the synthesizing enzyme for GABA. Increases in both the number of GAD+ somata and terminals were found in the dentate gyrus of the SS brains compared to the SR. The magnitude of the increase was positively correlated with the recorded seizure intensity. The increased number of GABAergic neurons in the dentate gyrus of SS gerbils could result in disinhibition of the granule cells, thereby allowing propagation of epileptiform activity through the hippocampus.
Alterations in the cortical y-aminobutyric acidergic (GABAergic) inhibitory system have been demonstrated in animal models of focal epilepsy where a gliotic scar is associated with the epileptic focus. Results from immunocytochemica127, electron-microscopic25, 26 and biochemical 6,15 studies strongly indicate that a selective reduction of GABA-mediated inhibition in epileptic loci is responsible for the hyperexcitability of neurons in this region. The intent of the present study is to determine if defects in the GABAergic system also exist in a genetic model of epilepsy.
The Mongolian gerbil (Meriones unguiculatus) is an excellent model of epilepsy because the animals exhibit spontaneous seizures which are induced simply by placing the animal in a novel environmentl6A 7a8. The seizure intensity is consistent over many testings and therefore it is possible to correlate a known history of seizure intensity with morphological observations. The animals have been bred phenotypically over 10-15 generations to produce two strains, one which is highly seizure sensitive (SS) and one which is seizure resistant (SR). Since seizure activity is not exhibited in the SS animals prior to about 50 days of age xT, it is possible to examine a seizure predisposed (SP) brain prior to the onset of seizures to determine if a defect in the adult is present prior to seizure activity in the young gerbil. Therefore. both the SR and. in a sense, the SP animals provide important controls.
A recent report by Paul et al.23 demonstrated a loss of spines on hippocampal pyramidal cell dendrites in region CA3 of SS gerbils. Also. the mossy tufts, the en passant terminals of the granule cell axons. showed a greater proportion of total tuft area occupied by vesicles in the same SS animals. These data. together with results from other studies that implicate hippocampal involvement in human epilepsy 9,12.24 led us to investigate this brain region in SR. SS and SP brains with electron microscopy and immunocytochemical methods for glutamic acid decarboxylase (GAD), the enzymatic marker for GABA, The GAD antiserum used in this study was prepared by Oertel et al. 20, 21 and offers the advantage of staining both neuronal somata and their terminals without the use of colchicine.
